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(54) MAGNETIZATION DEVICE OF ROTOR MAGNET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
magnetization device of the rotor magnet of a 
permanent magnet synchronous motor by 
which a magnetomotive force distribution and a 
no-load induced voltage waveform which do 

* 

b =i-**ft not contain harmonic components can be 
obtained. 

w SOLUTION: This magnetization device for a 
rotor magnet has a cylindrical magnetization 
yoke 4 having a plurality of poles 3 composed 
of teeth 2 arranged in a circumferential 
direction with uniform intervals and slots 1 
opened between the teeth 2 and yoke windings 
5, which are wound in the slots 1 of the 
magnetization yoke 4 and generate magnetic fields. Currents are applied to the yoke 
windings 5 to magnetize permanent magnets 6 which are provided inside the 
magnetization yoke 4 facing the inner surfaces of the respective potes with gaps 

therebetween. The teeth 2 of the magnetization yoke 4 which face the permanent 

magnets 6 are made of a nonmagnetic material. 




THIS PAGE BLANK (usm 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

[Claim(s)] 

[Claim 1] The magnetization yoke of the shape of a cylinder which has the magnetic 
pole which consists of two or more teeth sections prepared in the circumferencial 
direction at equal intervals, and the slot section which was formed between this teeth 
section, and which carried out opening, It has the yoke coil which generates the field 
wound around the slot circles of this magnetization yoke. Magnetization equipment of 
the rotator magnet characterized by constituting the teeth section of said 
magnetization yoke from a non-maghetic-matejriay^ magnetization 
equipment of the rotator magnet which magnetizes the rotator magnet by which 
energizes to said yoke coil and opposite arrangement is carried out through an 
opening inside each pole face of said magnetization yoke. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the magnetization equipment of the 
rotator magnet used for the permanent magnet synchronous motor which pursued 
torque pulsation and little smooth actuation of a revolution ripple. 
[0002] 

[Description of the Prior Art] Conventionally, the magnetization equipment of a rotator 
magnet has become like drawing 3 , and magnetization equipment shows the example 
applied to the permanent magnet synchronous motor of the 6 pole 9 slot mold which 
stuck the rare earth permanent magnet on the rotator front face. The slot section which 
1 was prepared between the teeth sections of the magnetization yoke mentioned later in 
drawing, and carried out opening to inner circumference, The teeth section by which 2 
was prepared at equal intervals in the hoop direction inside a magnetization yoke, the 
magnetic pole by which 3 was constituted from the slot section 1 and the teeth section 2, 
The yoke coil which generates the field by which 4 was wound around the cylinder-like 
magnetization yoke and 5 was wound in the slot section 1, The permanent magnet stuck 
on the front face of the motor rotator which 6 mentions later, the motor rotator which 



prepared 7 through the opening inside each pole face of the magnetization yoke 4, and 8 
are the sealing agents with which it filled up between the yoke coils 5. He energizes to 
the yoke coil 5 and is trying to magnetize to a permanent magnet 6 in such a 
configuration. Although a permanent magnet 6 changes with the classes, in order to 
obtain 100% of magnetization generally, the magnetization community of 10-30kOe is 
required, and this has been obtained from the coil magnetomotive force of the 
magnetization yoke 4. Although the magnetic path of the magnetization yoke 4 is 
constituted from the magnetic substance in order that it may be [ the magnetic flux F by 
coil magnetomotive force ] through-easy and may carry out it, when magnetizing the 
permanent magnet 6 which needs a high magnetization community like the rare earth 
magnet shown in this conventional example, the big coil magnetomotive force of 20 or 
more kOes will be needed, and the teeth section 2 which met the magnetic path of the 
magnetization yoke 4, especially the permanent magnet 6 will carry out magnetic 
saturation of it. The teeth section 2 serves as a magnetic wall, though it is the magnetic 
substance. Magnetic flux F the yoke coil 5 in the slot section 1, and few magnetic 
clearances S between the teeth sections 2 mainly In this case, a passage, A permanent 
magnet 5 will be magnetized based on the opening section (a section) near the ends at 
teeth section 2 head which counters, and the b section of the center of the teeth section 2 
becomes [ a magnetization community 1 large [ the ends parts of the a section and the 
teeth section which countered ] small at reverse, the concave trapezoid which included 
many 5 or 7th higher harmonics as the result as magnetomotive-force distribution of a 
permanent magnet 6 showed in the w section of drawing 4 - it becomes wavelike and 
the no-load induced voltage wave of a motor also turns into a wave which included the 
higher harmonic like drawing 4 (all have no skew) - that is, it becomes the large motor 
of torque pulsation and a revolution ripple, and smooth operation becomes difficult. In 
order to improve such nonconformity, generally skew magnetization is enforced to a 
permanent magnet, and he is trying to bring a no-load induced voltage wave close to a 
sine wave like drawing 5 . 
[0003] 

[Problem(s) to be Solved by the Invention] However, with the conventional technique, 
when the permanent magnet which needs a high magnetization community was 
magnetized like a rare earth magnet, the magnetic path, especially the teeth section of 
a magnetization yoke carried out magnetic saturation, and it became the concave shape 
of a trapezoidal wave in which magnetomotive-force distribution of a permanent magnet 
included many higher harmonics, and there was a problem that torque pulsation also 
increased a no-load induced voltage wave, including a higher harmonic mostly. Then, 



this invention does not have the magnetic saturation of the teeth section among 
magnetization yokes, and aims at offering the magnetization equipment of the rotator 
magnet which can acquire the magnetomotive-force distribution which does not include 
a higher harmonic, and a no-load induced voltage wave. 
[0004] 

[Means for Solving the Problem] The magnetization yoke of the shape of a cylinder 
which has the magnetic pole which consists of two or more teeth sections which 
prepared this invention in the circumferencial direction at equal intervals in order to 
solve the above-mentioned problem, and the slot section which was formed between this 
teeth section, and which carried out opening, It has the yoke coil which generates the 
field wound around the slot circles of this magnetization yoke. In the magnetization 
equipment of the rotator magnet which magnetizes the rotator magnet by which 
energizes to said yoke coil and opposite arrangement is carried out through an opening 
inside each pole face of said magnetization yoke, the teeth section of said magnetization 
yoke consists of non-magnetic-material ingredients. With the above-mentioned means, 
since a teeth part is non-magnetic material even when magnetizing the permanent 
magnet which needs a high magnetization community like a rare earth magnet, 
magnetic saturation is avoided and the flux density in a teeth cross section becomes 
equal. Therefore, the teeth pair surface part of a permanent magnet will be magnetized 
on the average, consequently magnetomotive-force distribution of a permanent magnet 
becomes the shape of a trapezoidal wave with little 5 or 7th higher harmonic, and the 
no-load induced voltage wave of a motor can also obtain a substantially sinusoidal 
waveform. 
[0005] 

[Embodiment of the Invention] Hereafter, the concrete example of this invention is 
explained based on drawing. Drawing 1 is the sectional view showing the example of 
this invention, and is magnetization equipment of a rotator magnet. Drawing 2 shows 
magnetomotive-force distribution of a permanent magnet and the no-load induced 
voltage wave of a motor. The description with which this invention differs from the 
conventional technique is a point which constitutes the teeth section 2 from a 
non-magnetic-material ingredient. Although this non-magnetic-material ingredient can 
hold the yoke coil 5 enough, and it moreover will not be limited especially if thermal 
conductivity is a high ingredient with small conductivity, its epoxy resin of high 
temperature conductivity etc. is desirable, for example. The magnetization operation in 
such a configuration is explained. Since the magnetic path inserted between the 
magnetization yoke 4 and the permanent magnet 6 is constituted, although a magnetic 



drop becomes large a little, even when the teeth section 2 which consists of a 
non-magnetic-material ingredient has excessive coil magnetomotive force, it is avoided 
that magnetic flux F is saturated and the flow of the magnetic flux F in the cross section 
of the teeth section 2 also becomes equal. Therefore, the b section will be uniformly 
magnetized from the a section of a permanent magnet 6. as the result - 
magnetomotive-force distribution of a permanent magnet 1 - drawing 2 - like - 5, 7, 11, 
and ... a trapezoid with little degree higher harmonic - it becomes wavelike and little 
substantially sinusoidal waveform of a higher harmonic can be obtained, the no-load 
induced voltage wave, i.e., the torque constant wave, of a motor. Furthermore, as 
compared with the case where carried out skew magnetization like drawing 5 in the 
conventional technique, and a no-load induced voltage wave is brought close to a sine 
wave, peak value increases about 10% and basic engine performance's of a motor 
improves. Therefore, since the magnetization equipment of a rotator magnet constituted 
the teeth section from a non-magnetic-material ingredient among magnetization yokes, 
it can acquire the magnetomotive-force distribution and the no-load induced voltage 
wave which do not include a higher harmonic while the magnetic saturation of the 
opposite part with the teeth section of a permanent magnet is lost and being able to 
magnetize it on the average. Moreover, since the teeth sections are a magnetization 
yoke and another member, insertion and positioning of a yoke coil into a slot can also be 

made easy. 
[0006] 

[Effect of the Invention] Since the teeth section is constituted from a 
non-magnetic-material ingredient among magnetization yokes in the magnetization 
equipment of a rotator magnet according to this invention as stated above, the magnetic 
saturation of the teeth section is lost and it is effective in the ability to acquire the 
magnetomotive-force distribution and the no-load induced voltage wave which do not 
include a higher harmonic. 

[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the example of this invention, and is 
magnetization equipment of a rotator magnet. 

[Drawing 2] They are magnetomotive-force distribution of the permanent magnet in 
which the example of this invention is shown, and the no-load induced voltage wave of a 
motor. 

[Drawing 3] It is magnetization equipment of the rotator magnet in which the 
conventional example is shown. 



[Drawing 4] They are magnetomotive-force distribution of the permanent magnet in 
which the conventional example is shown, and the no-load induced voltage wave of a 
motor (with no skew). 

[Drawing 5] They are magnetomotive-force distribution of the permanent magnet in 
which the conventional example is shown, and the no-load induced voltage wave of a 
motor (with a skew). 
[Description of Notations] 

1 Slot Section 

2 Teeth Section 

3 Magnetic Pole 

4 Magnetization Yoke 

5 Yoke Coil 

6 Permanent Magnet 

7 Motor Rotator 

8 Sealing Agent 
F Magnetic flux 
S Clearance 
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